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The Problem of Crop Production
The Factors of Crop Growth, Profitable Productionand Agncultural . . nanence

By JOHN BRACKEN. P,o,..«., „, field Husbandry
University of Saskatchewan
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""" ''•' '"'•" "'"' "-.11 ,•..„.,„>„. iolH.li..,,....
I i„ „il,..r ,,l:

The First Part of the Problem That of Growing Crops
l'l'-l"-lor-,|.a. ,..„-! I» ,.r.,v,.|..,| iM-f.,,... ,,|;,„n ,•.„ ,ruu- m.v

,,„rr.'"

"""' "'''"' '•"""'"- ''" '"' l'nn.-i,.l..; .I,,- r..,.P"lM,.,iv,.

1'. I'liMH f„..,| ,|„. ..liMMiral .iMn.ni- ..f -n,|. «;u.r ;.„,| air ,i,ni"'•• =na,laM.. .,. ,,la,n. an.l il.at a.v „..•. »arv f-r irr.mth.
!• WiiKT a I'laiit fn.,.1 iNrll ami al-,,

from tile -oil In the |i!aiii.

a ''arriir •>( jilaiit t'..fM|

Soil Fertility Karrci
Drawing from Dovcnock's idea of iUustraung the principal „f HMntinK fac-tors"

m.soil 'ertility.

4. Heat-u-ithout which the life processes of the plant-gem. ina-
tion and growth—cannot go on.

^

5. Light—for the synthesis or bnil.ling up of organic tissi,,. fro,,,
the inorganic elements of plant food.

fi. Air-which not only supplies a la.-ge part of the food of pla„r-.
t.nt which ,n small quautity in the soil provides a desirable environ-men tor plant roots and at the same time plavs a large part in the

• levelopment of ''available" plant food.
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HOST rill i.iMirivn fa. mu in m.imiikk.n .mmaiks.
Til., avrairi. iiii.iiIm r of .|av« U.twcM'ii s,,ri„;r ami fail fm-t- n.rM-noi uM-n voar> in Sa^kati-lmwaii. vari.-s fruti. 7:i i,. ,|,.. ,.,.nli-..a-t

.. 1.... I. tlio .oMrii-wist. Ih.. .liorfst iKTiud lvtw,.o„ frost- .hirinir
h • jam,. Ii.n„h of t.,,,.' wn, r.l .lay- for tl... nortl,-,.ast ami HM for tlio«o „h-u'o,t, whii,. tlm lo,....-t friM fro. p.riiKi i,. .ach of tl..... district.wn.

1 h> anil IfJH .lays re.,....tiv,.|y. This, fi.n.res probal.lv n.prcs.'t.r
ho c.xrr,>,nos „. I,.nfrth ot fr.-.t fr.o p.rio.l for ti.o.t of ilio pros^nf

"I ttlpd arra of Wi'stpiii ( anada,
n is apparetit fro,,, fhes/data as woll as fnm, actual oxuenouvo

hat in nortliern ..ii,nat..s natnn- ^oim'tirno- fails to provide onon.d.
heat to mature crops, without i,.j,iry from low trmpcratiir... a„d that
hercforo man ,n„st cither add to ,hc supply or take such steps as"m offset the danper from "frost." This is one of the two chief difK-

culties facinR the crop jrrower i,. Western Tanada. There is „eed for
developing a system of "nortliern farming" for norther,, r-.'srions jii-t

!! th^f « n^;;-! /<»• a system of -nry Fartninir" for drv r.^jriotis or
•ne of Hn,nid hamiinjr" for wet ones.

WATER TlfF T.IMITIXfJ FAI'TOK T\ m!V IMMAThS.
Water is generally the limiting: factor in crop proilm-tion here

In other words. ,t is th.- chief caii-e of low vields. From -^lO to 1 000
pounds of tnoisture is extracted from the soil and transpired I.v" thr.
plant into the air in the process of forniinjr one pound of drv r.r-anii.
matter ,n its tissues. Tn Western Canada we receive from 12 to 20
inches of water from the clouds annually. The precipitation in most
atrricultural countries ranires betwien 10 inchfs and ir.O inches per
.ve^ar. Our supply is small and our need is jreat. Afai, must furnish
u-hat nature does not supply. Otherwi-r. l,o ,„„sf he content with low
vieId?

Tn humid regions the su)iply of moistiu'e f
t'r'nerally sufficient to produce 1

rom the cloud-

climates there is insufficient rainfall to produce 1

arse returns. Tn .qrid and semi-ari,

arffe crops everv vear



\vith the result lliat the -supply of „
as by irrigation, or steps must be tak
nmisfur,^ in tbe soil for the use of tj

water must be increased artiticialh
en to store a j)ortion of one sea:

jillow nil file use o

ilie effi

't intertilled ero|)s.

e next season s cr(

on s

•oj), as by sumuier-

K-ii 111 unli>ation of ,,iir pi'ceipilatioii for the development,,( th,. !..i,.„, >.,..,1,1. ,1 .
•

r-- .i'n.ujon lor iiic iieveiopment

J'l.A.VT HM.l,, TIIK I.IMJTI.N,, y.urOll OS Vnoil SOILS.

hv n^!l t Id^l!!''

":''•, ^^7''"='' '^'•"'-"^ •<— to science, fifteen ma.

ten t
'\1'""'-^- l>'.'t only ,en nn- e.s, ntial to .growth, and of thes^

;. re'nr
;';

'lT""'l?'""
''^''-f'—' ]"-'---. and ealcinm ^r

„lv
'•'?"' "^"""'"•^' '" '^' *«i'- '^'^^ available•MippK o ilu..c. e-xnt.al elements nf plant f.n.d is .ouietimes s., s„,allh: hnm,,

. nn.u^
"po.,|„ln,N. Ih.. nsult IS that the maintenance of the Minnlv oflicse e en,, nt, .s .....cally the .-hi. f p...,I.Ie.n of those re.i.ms the

!::!;"li.r,iiin-:"''
""'

'"""^"'" '" """•' ^'- """- --.nyml 'Jul

fn Wotorn ran..,la our .,...,/ soils are rich. The total supplv
"'

1.
• .•l..;nneal elenu.us essennal to plan, ^nwth is relaiivelv larUsu hi... ,n fact that we .re pen„ittin,:r ourselves ,o neirleet\,hnost'

"l'"ll^ '!'<• uMestiou „t ,ts conservation, yet th.. tnaintenance of thiKenj.rous supply ,. hK.ly ulti.nately to be a verv serious an.l difK^uhj"obi..m. .\t the -auie t„ue our i.mne.liate .lifficultv is one of develo..-m^ our resoure. s rather tha,. conserving then,. Xevertheles^ iftku ,.•possible tor us to ,lo .-hat ol.ler a,Ticultu,.al e,.uutri..s hav. .

"
^u.. .-nUM.rve our so,l tvsoure, while still developimr thetu. Tt wotd.jseen, to b,. the part of wisdom t., direct „,or.. of ' .,„r ..,.,.'1 !

resou.v.s towani the soluti.-u of this ditti.-ult question.

TIC, i.Mi'OKTANci.: oi- <;o()i) si:eo.

The s,.,.d we sow
, nay be o,„„l „r poor. Tts vitalitv mav beles.om..l by f,.os, ,„. .,t|..,,. „„„,,, j,, ,; .

^^ .]i.,,, , ,,,;^,..u|.e an.l tts h, alth and purity aff..ctcd by disease spores and w^^d

Tt istuan-s ,,rivilejrc to see that the seed he uses will .renninat-
nn. .ireninnate vi^rorously. that it is free from disease and arw"re
n.H that It IS a sort that is suited to the ,.]imate and .oil wZ "Tso be planto.1. I hese are fundan.ental .-e-ptirements. Thev constitute

..; primary elenunts o stu-cessful .rop ofowin,-. Thev are the onlv
'

""fVr"-";' '"
'•"

^
^^'"'- '""^ f-'^"-t..|y for „s en,^l, .ptalitv '

ab-ulutely within ..iir power to eontroj. '

SOME FrNDAAfEXTAI, t-'ACTS.

These conditions are all absolutely essential to ffr..wth Wheneach is provid.>d in suitable nnantitv and in nv.niinMr f,-
'

.i
•

produces abundantly. Tf any one islackin.^ no ...owth wh'",;.'
,'•'

wi'll
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liikr phicc. AimI it i- iiiijurtjiir n. ii-tc ilim ilic 'in :,,; tlmi i^ in-ciii
111 Miiall.-i <|ii;iiiiirv in ivlaiin in ihc i:,'. .1 uf il.c .-imi, ui|| .1, t.Tiuiii.
the VI. -ill. A cliain i> 1,^ stntiiM ;,> ii> w,.:ii<. -i li„k. I],,. vi,.!,| ,,f n
<;n.i. will l>r a- i.i-h mi.! m. liidicr than t!ic -iii-ulv nf tlii- liuiiiini--
tact. If will iici'inil.

The Vital Part of the Problem That of Profit

P>nt it i.^ II. .t t'ii..ii!.!i iliat nniu ^li.iiiM kimw ili.' t'acDr- iliai arc
cs^ntiaj t.. plant jin.wili. Tli,. int.llii...nt fann.T ,!,,(•< n..t fann tV.r

Another Soil Fertility Barrel showing apparent causes of poor crops.
Eaoh'farnier must determine for himself, under his cwn conditions, which are the chief

causes of low ret irns. and then take such st -p- as are ne 'essary to remedy them.

his health alone. Ki.r him there iiiusr i>e s.iiiie pr.tfit after the various
items in the cost of jirodnetidn liave ])eeii pai.l.

It is n(.t ijirtietilt t.. -ri-ow crops. It is not v.m-v .litticnU t.. nn.w
forty bushels jier acre. IJiit it is a .iittieult matter to jrrow crops at a
pmtit—even forty Inisjn 1 one-.

IA< l'oi;s AI-KiUTINT. i'lJOI-IT.

Siiitalile er.tps planted in prodncrivp s.>il aocordina' t.i iip-tivdate
iiir-thtid.s d.> not nwe.ssarily yield protital)]e rctunii*. In order that a
protit may be seeure.i. not only mnk all the eomlitions; of urowtli I)e

providid, but tirst. the crop must be jjmfocted from:
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1. Weeds uliicli riili ii .it' it- i.lnn t" i i i

III!' cost (it [inxluclKjii ;

-*. Inscff, aiiiiiial an. I liir.l . ,.,i- uiii,.!, I,. „ .1 ,; ii t-
. f »1., •

1 I
' I "

' "iiicii ie»-.iii 111 V el. or (iiialifvot the erop either 1m toiv .ir aft( -

<l"''"t:
r inaliiritx

:i. I'lant ,lis,.a-,.> wlii.-l. ...uri-h then, •elv.- ..„ ,h, ri.-„o of plant,and thushsM.n their viel.l ,.r,,iniliiv „r i„„h- .,,,.1

_J
Sev.re .,..nn> whieh injnr;: the s„i! and damage the erop hv

Pualterini;' the irraiii.
'

And seeiin.l. ri/lnr llic r„sl ,,f Drnrfii,/ i,,,, ,, ll . ir

I'lIK I'l.'K K <iK WKiiDs

It ha, heen e.tin.at, d l>y the iJepartnn ni ..f Airrienlinre tl'a,,,,,„,i „,„„ ^jr c I

- - V -"^ '-(•""iM 111 <>[ .\irrieiiiiiire tl'at theueed cropof Saskatchewan eo.ts h.r far.n.r. .*->:,.(Mi(H,o.. a vear -r-dproba.y th.s ,te„, do.s not cost th.- average tanner in Saskato i.Vanmore than tt -I.k. the average .m.- .,f the .,ther prairie pn-vine^

Tin; < .isT ,,1. i.\sf:( rs.

The Dominion Department of A.irrienitnre phi.es ,!„. l..s thron-vh

;

es nu-tton of crops by etitwornis in one diMric! in a Mn^lo season ^u
.>. 000 acres. And the cutworm is only one of .|o.en. „t' insects thvtake an annual toll from the farnierV emus

Tin-: I.iiss I i;()M lii ST.

the October price o $1.50 a bushel. asMunin,,. six bushel' de.roase oneach of the approximately 10.000.000 acres „n.l,r crop, reaches the

ZZZZ-T "\ '^1 J^-«f;!^-000. In .>ther years wheat .'nnit. flax'Jupotato bhght and other diseases have contributed t.. th,. lar^e annua
Joss from plant diseases •

""""»'

THK AMOI NT IIAII. TANKS FliOM THK I'liOI ITS.

The loss from hail is variously estimated at from i U to ''i:. per

impotent
1 hey come as the insurance men say "bv act of providence "

It IS fortunate that the organisations of both private and co-operati;e
hail insurance companies have offered provision for carrvin-r rhj, ^sk

1 he damape done by },ail in the year 1 Olfi was considerabl v -rroater
fnan ttie highest of these percentages.

THK MORAL.

And yet thes.. los.scs oer^ur even after the s..il has been made
productive. Tt is apparent that one of three things must result:
il) those factors which affect cost must be controlled or (->) the
price must be regulated by the producer, or (^) the business of OTowinjr
crops prohtably cannot be controlled, and is therefore more or les,
of a gamble.
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xiiK cosj- Id' iM;oi>r( rmv .\m> iiii; >i.i.i.i\(, piM I i;.

1 votn IS iiuiiMuvd l)v the diHert-nee 1). t\v,..-ii \hv cu.t uf |.n.,liu-;ini.
and thf sfiliiifr vvm: The funner i>. u, a <M.,iMdiTiiM,. .xfiit. within
the lariiicr .s [m,\v.i- i„ c.iMtrnl. I.ut fhr iatlcr i^ aliimM :ilin:;,.ili, r 1,. v,,ih!
hi? iiiniiciici-.

liitellii-di; and liuuly eiiltiu-al practices, hard work, a^ud iiiaiia-n-
iH.jiii aiKl tnij-al habits will lower the unit cosi and inii)rovo the unit
vahir. |;„i It is ((iiially true that the cu»t of the fanner^ niachin.M-v
and uther ( (|nipiMcnt. the cost of hi. money and. to -. • extent, the
<-'^M ot lii> living is tixed by conditions or insiitutioi.- ,,ver wiii.-li h>-
ha> no control, and tliese are factors^ that enter intu the i-ost of
jiioduction.

The price a man i^ets for his wheat is tixed by the law of <upp]v
and demand, the tariff schedules, the cost of transportation and the
machinations of middle men. Individually producers can intluenc* th.>
price ot wheat about as much as they can the state of tlie weather.
It the farmer is ever to f^et a bigger proportion of the consumer's pri.v.
It seems apparent that it must be through co-operative effort.

Increasing the acre yield of crops increases the value of the
jiroducer to the state. It may or may not increase his value to himself.
I p to the point where higher yields do not increase the bushel cost,
the additional retuni is secured at a profit. Beyond this it is not
protitable to go so long as there is cheap land uncultivated.

Greater total i)roduction may or may not mean greater protit to
individual producers. If generally does^nean greater wealth to the
state as a whole. When the supply is large, prices drop, the pro.lucer
gets a smaller price and the consumer pays less. When the supply is
small prices increase, the protlucer gets a higher price and the consumer
pays more. The largest croj) the Tnited States ever produced increased
the wealth of that country more than any other crop, but the farmers
did not get as much money for it as. they did for each of several
smaller crops which cost the consumer more, and which did not increase
the national wealth of the country as much.

It is patriotic to produce large crops, either on a small or a large
acreage, but it may not be good business for a farmer. It is good
business to increase the acre yield to the point where the bushel or the
dollar profit starts to drop, but no further, unless additional capital
has accumulated and is seeking investment and is content with smaller
returns. In this age of division of labour and specialisation of effort,
it would seem that the goal to be aime<l at by the farmer is not, as too
frequently has been the case in the past, a blind effort to increase the
yield, more or less disregarding profit, but rather the net profit he can
make on his investment. While other classes of society measure their
business success by "profits." the farmer in order to compete with them
in citizenship must meet them on the same basis. The "greatest profit"
rather than the "greatest f>roduction" should in fairness to himself
f.nd his family form the basis of hi? business plans.

The "back to the land" movement is a cry for greater production
by the man who is not on the land, with a consequent lower cost to
himself at the expense of lower prices to the producer. When economic

\^^
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Tlie

FAcrorts THAT ai i K( t I'kkm.win, k.

Tho rhi.f fn.-tu,> that i.rtu-t tlu. uunnwmurv .,t' l.ru,l,„.tivene^. in
eoni.MiMMiv have alrca.l.v I,,.,.,, inontin.,,.,!. l,„t will L.-ar iv.K^atinir
V ar<': '

"""?•

i. The niaiiitcnaiicc i>i' >nil tilth.

-'. Tho iiiairitciiaiu'c nf soil health.
''>. I lie inaintciiaiicp of soil jmritv. and
4. The M.aintcnaiUM' of a surti,.i..nVaiMoin,t ,.f availal.l.. plain ( |

,'" '
'fj"'" to l'«'"iir i.r.M|M,.tiv... a ]>vyuv.xiwiu airricnituro i.u.st

lie a prohtaMf afiTicultin'c.

An.l now havinjr < >i.l..n.I thi< M.anyM.ic*] ,,rohloni ti... farnur
to soly... I.t ns ..xanunc ihr natn.v mnl (tf.T.ivfM.oss of f|„. i„,,rn-
ts he has hofn -ivcii with wliich t.. acliievo ins purpose.

The means at man's disposal for controlling or influencing
tne factors of growth, orofit and n*»rmar.o«o«

also

ha-^

men

growth, profit and permanence.

^•"^.pRObleu of crop produ

iiKial

TIW

AfFfCT

mm

tfOTHER PfSTS •

^ .^.DISEASES .

^CHI9BNKnOHllF

^l^|CH0ICfOFCIIOM^

4mRiayiffidn

SiTlULME ^^

9AmmaM& prof

,>^^4 iKNOoouirion m
r -MUTKEUSEOFIIMIORES

TJ

factors

4.

5.

0.

7.

!» instniin.nts now availabi,. for controlling or intiiiencinff the
ot growth, prohr an.l permanence are:

The choice of suitable crops.
Suifal)le crop management practices.
The improvement of crops by selection an<l lii-eerliii.r

Irrigation or drainage, or both.
Tillage.

A siiitalde crop rfitation.

The use of live stock.
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III' lls(> (.) Icmili

iiaiiccs.

lio ntilisiiii.iii ,,t' iiiaiiiin

IK'- aihl nillnir, II lixilio- 1,;,,., I na.

i)ri(' rcf•M'cllcc IS al iliat

iiilunuaiioii cuiu-i riiiiii:- cac!

"an Ik re

fliari:,. trom any .,f tlic oximt
f>f affi'iciilfiin'.

I I- uvailali

'(• liiailc In tIio.( Diir iiii

and can ''(' st'ciin^ .1 fnv ot
iiiicmal fanii< „v ,l..partiiicni> or ••oil, jv,

^^tavo. il.a, ,„ay I,, used to in .. iho c.,vtci,y of ,:.• •Tor: Hit v" barrel.

Tin.; CHOICE of si-itaulk cuovh.

yjiUuv ],as -iveu us soni.. plants that resist di.-oaso some that-^;t irost. sonie that ro^st dron^ht an : son,., that avoM ihe^Ho^ion.. A .sreat ntnnber of erop. sni.ed to uitierent svstems of fannin-^are available to cnoo.e front, and the o.xporienco of farnters and he

rStfri 7'"'"""r"
""•""; •"••^, '''' ^^^^^'"^^ - »te ones tha?are best .ti.ted to onr olunate and soil. The valne of some new and

tV ^ "^./'"t^^f
"*'"'' ^'"•^''••'' i"^-e^ri,uation. Bnt our presentknowledjje, tf nt.hsed. is s,tffieient for onr present ne.d. and ue havefatth hat new forms will be developed or 'discovered that w meeanj pressinjr requirements of the future.

_

Some doubts also exist coneernin.ir the relative value of differentvanettes for some loeal elimatic and soil conditions, but lenZlare be.ng cpnekly dispelled One needs but refer to the nearest experimen station for the results of comparative tests. If thesr. are n.t
conclusive, co-operative trials on one's own farm can easilv be made



acre UmI^^
WKtWVARmES-AVEMGEYIaOS&PWFITSim

ITuhmka

WKcfHe

fiomr

ITuhmlca

MRft

mm
Tmccr

it

®«CE#d)WI|PSECWIfGilAROOlSWH^
Clcrc Uicld

Tho.^c re.«.,)l,s arc the av.TMK,. „f ihr.o yars' ,.xi».rii,K.nts.



m
SIlTAHr.K

< l».|. MAVa,,,.;mknt I'KA. IK hs.

;(;';; .'•'•""I'l^

-'^ '!" --1. i.> nvann..,., f,,- .li-..-... ,1... ,in.<.. r.,-

l"'<«^ l.axt. ,u .,. I,,,,,,., l.v ..x,.,ri..,„.., nn.l in tl., .arlv .h.v. „f.1. >H,l..m.n,s ,!„> .x,,..,..,.,.,. i, .,f„„ .„i,...i ,, , ,,,, ,,,,„,.„„

:..'>:r' .'"""".• ""• -l-i'n-mal fan,.- 1, .v.. 1.,...,, ^iv. n

iii>i»M-r

,1, •! • !• .• . I .< •Ill 1,11 m- II l\ (' IM'C

HU n.M.lt> an. ...„.fr ,na,l.. availal.l,. ,„ all in ,h..i.. annual

... u.fr.m..nr ,„...„,.. ...v ......ni.,,, ,, ,.;„,,,„
•

, .i;^,,,;,,., .,;,'
"t \\e.-tt rn ( aiia-Ia.

I'liK iMi>i;.)\i;.\iK.\T <)|- ii(oi-s.

vH.t.n^ .l.nn tn.n .I,.,..n,„.arin.. an.l , :i , i„..,„,.i,., „;i,. i.c'r . i .

ii«-« Willi oiir cxiHTiinciit statinn<.
Onr ,.n.|.s hav,. i„ ,„anv i„>ta.H...« .a,llv .Im rinrat..] l,v a.l.iiix-

'L'k ' :"* ''"^'
^V

^">' r I'
•^^''''" i^ >""•'-....• in ,„.]..,• ,o maintain,,,.,,,1,,,.,;,., ,,, I

,. ' ,
>-..... Ml ..imr in inainraii

'in.hKtn,.,:,..-. ami .pialify. Ir ., n„t aiwav, within the fanner.
po«-er to wholly (.ivyent th.... ...„nli,i.,n.. l.„, n.linarilv he ea. ,1,.
liillcli to hs-di then- ill effecl-..

TrrysiriK" .Sw..«.t Clover on the Agricultural ColleKr Fa



G 11

I ;f

\



18

Tl,,. iH.n.liiarj- |,„u..r ..f .,•. |,- |„„ Ih.u ;.m,| i- 1,..;,,;^ im|.rov,.d
1..V -..|<...tiun 1II..I l,v artiti.-i.l .To,.!,,.. r..||„w...| l.v M.|....ii.m. ft i. m,..
^'n-.Tullv tin.t -lik.. ,,ru.|n.v, lik..." I.n. it i. „ut i.lunv. .... Vnriuti..,,-
.•.nr in all our ,.ro|... I, i. ,„,. >,;„.v ih.n ll.i.t tlu- un.lo.in.l.ir
varmms i... oli,niiii.tr.l „n.| il„. fMV,„.ral,l.. .,„.•, iM.Ii.tr.l, touted out.
nii.l It l.t"l(or tl.iin ihr (.aivni. in.T.a-, ,| m..l iiin.!.' iivailal.!.. to fl.e cn.p
;rr..«..r. I hm i, acf..iM|.li.|„ .! |,v ii„ .<.l,,.,i f in.iivi.lual plniiN,
tiK. l.r.,,,ap.ii..i, ..f til.. M.,.| i„ a "i-iuv .i,!!,,,-,.." tl,.. t.^tinjr of its vi..!.l
aii.l foiislai.cv t..r a tniinl.. r .,f v,.,,,-. a.i.l thn, ii,cna«iinj it a* qinVklv
as ih.smI.I,. aii.i Miakiiijr if availal.!<> <„ il,,. ,.r,,|, irn.w.T.

•'("n.v-iiif." i, r,.-..rl..l ir, ti,-,!. in nvtU r to i.i-.mIii.m. VHriati.in «n
a> I., ya.. -real, i- ..|.|...rl.mii_v for M.|....Ii„n, an.j ^..•uii.j. i„ .M.jiiaft ..n a
ra<T >..iN.' .l.-iial.lc .•liai-a.-i.-r posM'ssp,! bv ari..tli. i-. Crossing or bree.j-
iiijr III.- iiil.rniixti.n- ..f llic l,]o,id -f two parents n-iilts in „,anv new
<-..inluna:iuM> ..t (.liara.-t.Ts. s,,mo „ur ,,{ u-hi..], niav I,,, tli.. von- 01,0
<i.'sir.,I i,v the l,f,....|,.r. This fav.Mifal.l.. plain m 1... f..ini.l. isolatc.l
tj'stc.I ..III. til,. M..,l in.Mva-.xl. nii.l tlicn .listrilnif..,!. I'mcticallv all of
''"'

;
"""" '''"'r- ""»• (iri.wu hav.' f..lt the inlln.-iu-.' nf tho hrco,lers'

io,„-l.. .\h,n|iiis wli.at. Vi,.t..ry ..als. O.A.C. X.>. 21 hai-lcy and N.^.
!»..!» wmi. r rv,. are familiar ...xainpl.- of iinpr..\viii.nt bv seleotWi
atiil brcr.linir.

IKlil.iATI.i.X A.M. l.liAI.NAfiE.

In warm, drv cliinatc-. nioisttir.. is tb,. Jimitinjr '"a.'lor in croi)
l'i'<"l"Hion. Where wafer can be m.-miv,! bv artiti.-ial means, a profit-
al.lo a-rieiiliniv ^.ticrnliy ivsnli,. We praetice irri-ration in parts of
\\estorn Caiia.la. but ov. r most of ..nr eoiintrr. it is n.)t possible to
«l.» so. because water is not available.

fn wet climates and low lyinjr soilv moistiir. niav al.-.i limit the
yu-](l, not because there is to., little, but because tliere' is too much in
the ?oil. I nder such conditions the removal .>f tlie surplus by arli-
tieial siirfaco or iindcrRi-onn.l dnMiia-.' is jnst as iiec(ssarv as the
addition of Avater to dry lands. Ontsi.je a few Icn-al anas an.l on
.-..me 1..W, flat lands and alkaline soils, bind drainajrc is not a seri.nis
problem in tlie prairie provinces.

TILLAGK.

Tillage is the gnatcsi means at man's .lisp,,<al for controlling
the conditions that at tlw I'lvsent time are causing low yields on the
larms of Western Canada. It is also by far the largest single item on
the cost side of the crop account. Tillage is a universal practice, but
.'11 account of the great variation in soil, temperature and moisture,
conditmns in different countries and in different parts of the sani.'
,c<.iintry, the various methods employ* d are still fruitful of debate and
very ditriciilt to get light, upon. At the present rime in the West.
tillage is the most important subject connected with crop growing, vet
it is one upon which i>ositive data concerning the rdative value of
di*''erent practices has reached ns only during recent years, and there
is much yot to l)e learned.

Tn the dry year of 1914 the yields of Marquis wheat at Saskatoon
ranged from six bushels per acre to thirty-two. In tlie wet vear of



19

l!»i:. ilicv iiinp.l fr.,i,i ..v. in,.,,, |,, fnii v-. v< i, Tl, i:.v .. .

TINE OF BREAKING^nnELD ^^ WHEAT
avcm^ tfr 2 vmk I?IS-|6

June K) JULY 10 AUG 10

CI hi

17 Uv.

WHEAT ^lELDOMSfUBBLElflWD

r'in r
C': h,.

4t> (b;

3ui»r«cc Bur»nfo »
CUIT ?uRf/Kt

CULT

uuuu
OCCP SHrtLLC--.

SPfilfiO TOLL

»*'• tV'Afst-

i4\



20

fnFLUpiCeOFDlFPERENT nETftODSOFDUirW
IHEFALLOirOn TheUaD Of WheatZT
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(1) Tu .lure .nuistM.v iu ,1... .,il. ,s Uy ,1,.,.,, ,.|uni.|.inK, ..„Hv
ui the ruiiiv sva<ou.

n f*- '•".

(2) To cuuMTv.. ,,„„„„•, in ,1... soil. a> l.v maintuinin,. agranular mnk-h ..n lii, MiitWo l.v ,„,.„„. .,f snrta... cltivati..!..

(3' To facilitMt,. thr iiiovenienl ol' luni-tun. ii, il.e -oil as L^
hrniinp loiw m.iU mul i.iuscning Imnl ones

'

(4) To m.xlifv soil tn.,pora(nre.--a. bv l,..,< „i„. , vaporafion
and bv firinin^Mhc .,il „vu- th.' seed.

(5) To increase the earline.s uf a .-rup,- a. l.v pa.-king. storing
less moisture and dfVflopinir loss available, p: food.

(6) To inmase or decrease the air content of s.uls,—as bv loosen-
ing hard soils and firming loose ones.

(7) To develop available planf food —as l,v modifving the heat
moisture and air content of the soil.

(8) To kill native grasses and shrubs.— as ],v plouffhinc in i
dry time. • s.

(9) To control weeds.—as

roots to the sun and wind.

surface cultivation, to expose the

(10) To control soil dtift

ridjoring and the uso of th

ing,—as bv the practice of shall
!P gnuiular niulch.

(11) To dispose of rubbish and cause its decay.— as bv plough

ow

ng-
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But we ai-e not li-vinj. i„ Enjrla.ul, nor in Illinois. Their rotationsWo not sn.t he e„n a.ons tunn.l h. re. Ve, onr rotations of he f'mii.st include, as .|o those ones of older re-n,,., ., I

imertilled crop and a n.one, crop. ^^^1^;;^;;.; S't ^:;en;Canada, legmne and .nte^ill.d crops suitable for use in a^ar^e Ivare no available, or if so are either not well suited to all con itil ordo no lend then.selve. satisfactorily to practicable change otn-pmsent sys en. of far.uin,.. Son.e .litfic.dtie. have yet to I^Cno, nte ibefore paying crop rotations are dis^-overed and firmly established
In the in.antiine, the spread of weeds, the "driftinjr" of .„i| andthe lo^ of orpanic matter are in many places Fowerinir the profit fmgrain farming so materially that resort to hay crops occa'ional^- i^
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being practiced. In other plac.^ -oru is coming i.. be u partial .sub-
stitute for the fallow. It is po.<.il,!e that these ei(.ps, together with
altaifa, or some other legnnie, niav l,o the ^teppiig siunes to a suitable
crop rotation.

It has btvn indicate d that a ffoo,! rotation sh.Miid include a grass
or grass leg-.uue crop to aid in the ,vnfro| of annunl :ind biennial weeds
and an intertilled crop to help ti^ht both annual aii.l perennial we.ds.
What these crops are to be and th.. s,.(punce ih. v will follow, our
farmers an.l our experiment station must work oiit. (^rn, alfalfa.
Western rye grass, tinK.thy. winter nc. lHnrdl(.s> baile.v and possibly

eumiiKinlv iirown seem at
red clover, togetlnr with the cereals now
present to offer the greatest promise
necessitate the use of live st< ck.

Tlieso arc t'oraifc crops. They

CROP KOTATIO.NS AM) I,UK .sTO( K.

.

i^iit'h a chang< all the farms ii, Western Caiinda will require
an initial outlay of niormous capital for feiiein-;. buildin;rs, and stock.
The greater part of this money must b,. made on ,.nr farms. The
problem then will Iw solved, but slowly. Xevertli(>l( ss. it will be solved.
It is largi^ly a rotation, a farm iiuuiagcnK nt and iiii cc .noniic problem.
The i»urely agroiu.iiiic or croj) and -oil |)has<- of ii are the least
difficult to answer.

In our opinion we shall not control weeds und drifting soil

pemianently until we ada]»t our system of fanning;- to meet those
conditions which have caus<'d ami arc now eausin-;- low yields and poor
cpialitv in our crops. That adaptation will include a rotation of crops
designed chietiy for contndling weeds and drifting soli, for lessening
the cost of pro<luction and for building up a more jwrinanent agricul-
ture. It will necessarily include live stock to make ns,' of the forage
crops that must be grown, and to lessen the amomii. ami thereby the
cost of the . llage iKcessary to cfnitrol wods.

BUSINESS FARMING.

It is not long since the farmer did not need to be a business man.
lie produced his own food, he grew and manufactured his own clothing
and built his own house. He lived unto himself largdv. He needed
little business training.

The motleru farmer cannot live unto himself. He does not produce
his o'vn clothing nor the material to build his home, nor does he grind
his own wheat into flour. Today he must spend, even for the neces-
sities of life. Therefore he must have something to sell. In other
words, the modem farmer must be a business man.

It does not take long to learn the art of fanninu', but unfortunatelv
it takes some of us a long time to learn the art of sufcessful fanii
Inisiness. It would seem that we as individuals niiiibi with profit aive
more attention to mathematics in relation to our business. C)ur profits

are doterniinefl by the difference between our receipts and our expendi-
tures, and not by our gross incomes. Let us know, if possible, the
essentials of our own business enterprises. It would seem also that
we as a class must practice greater co-operation. Our Grain (Growers'
Association and related co-operative enterprises Y,u\t urcomplished

'WM^msmmmms^^^i::^
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.aweh in the int. ,-,., .,f the U,nnoy. c-hi.-riv i„ rhe .narkotinp on.l of his

i.i:<ii MKs AM) i.\<>(ri..\ri(t\.

Th.. air over every acre of h.n.l eontains .eventv million nonmU
" n.tro..., the juost eostl.v of f,.r,ilisi„. ,.|,,..,,,ts.

"

Th a n'rtMftc.ent to s,,,,,,lv the ni.ro,-, n of fifty hn.shel crops of whea e^^ryN.-ar tor a tuilhon years, y., farn.ers in so.ne places an- pavinrfif ee^
;-".=^ a iH^mul for n.tro,en to pnt on the h.n.l. Xi,roj,en K'air c

.ri I

'"^' '**'
• ""l^'';

"••'<" i"'.<-i.h.t.J with nitrogen tixi...^ hae-tena._ln.ve the power of .ira.in, npon this i.nn.ense sto.-e of nfe-Jgj;

In s„c.h of o.,r vi,-oi„ .oils as a.-e rich in nifogen it is nr^ssibleha th,. „se ot le,„n,e cops ,„ay no, „ow .-esnlt i„ L-ge incr .i^^ in

'J'f> .on. In the .neant.n.e the f„n,lan,ental fact rcfranling leLMune>honld not b,. fo,-jrotten. X..ither shonl.l it he forTrot^.,. that al
"",

><oils are not virgin, nor a.r all rich in nit.-ogen.

TlIK l.SK OK MAM'RKS.

hand cropped continno.isly to wh.at for ov, r sixtv vears in Fn-^-land produced an average yield of l.-{ l,„she|s por ac.'e \vh le adioin.ng land cropped continnonsly to wheat for thi sa.ne ka 1 of t me"l.nt mannred heavily gave a., average of 34.(5 bn.hels ^ '

to CO n f'r\'" •"'' ''"""' i"''^^i""^'.^- '""'1 eontiu.ionslv .-roppedto eo.n for wenty-nine years pn,d,H.,>,l an average of 27 bushels peram-, m a ro ation of corn a,..l oats. 40; an,l in a rotation of con oa

the leld was SI bushels, and wlun n.anund and fertilised the \virlZy.eld was 9G bushels of threshed corn per acrl
"

At the present time we cannot .ar^t such lar.ire increases fron. the.u,e of either manures or eonnnereial fertilisers, although we e« and
.10 get paying .-etums from the use of n.annre. even on^ur new soi^

In this connection a definite statement i-egarding the amount ofthe more important plant food elements in Western soils and th< .^ ,

fn!:^;^;!^;^'^"'^^'""
-^ """"-•^'^ ^^^ ^••^'"-•^ - thun ....r;;"!

fnr J,^''"^"f":?
"^

'r"
'""'"'^ "^ '••'^ ""••"'«1 ''^"^kHtchewan soils sofar analysed by the departnunr of ehemistry of the Fniversity ofSaskatchewan ,h,. ,nt>-oiren sunply ranges from 3.000 to 14 000

I.o....ds. the phos,.ho,„us from 1.0(10 to 3,000 pounds, a.-d the rmtassjumsupply from 14.000 to 4r,,000 pounds.
potass.um

Assuining that the straw w, n- all retun'e 1 ,o the land, the amountof these olements removed from the soil in the production of onebushel of .hr^ wonld 1^ 1
?-- pounds of nitrogen. 1-;; pound of ph^phorons and about 1-.^. of a ponnd of potassium.

mgm^s^^^m^w
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utilised ft Irr^'"'^;
"J^P"^""/b«t if «11 of this plant food could be

to ??ioO^?.sh.ir I

"^ "';"'• ^"""»'' phosphorous to produce 5,000

225 000 L!^! 7 '";"'^'" l-"^^i""' fo P---.duce fri„, 70,000 to225,000 bushels lu the surfn.-e .; i'-;j inehes of one acre.

none fo?W '"^" '" *''" "^ ^^''"''^ "' '" y^'' '^ ^'^ «^^»>d. «°d l^^ve

onh fr f !
generations I.,,! providence has ^-i.elv provided thatonly about 2 per cent, of certain elen.ents, 1 per eent of others and

heir potcdml ,.ea\th if we womM, any n.ore than a frog can reachhe opposite end of a lo,^ by j,,,,,,.;,,^ „„,, ,„,,, ,,,, one-fiftieth of theremaining distance but we ean and are depletinjr even the best of oursols of their surplus M-eal.h and their produetiveness. We must not
et the supply of tota plant f.,.,] ..t so low that the s.nall pereentag..
hat becomes available to idants annually will be insufficient for alarge crop.

It may be asked, why .nld manure or other fr. iliser to soil con-taining so much plant food > The an-wer is to be found in the pv<^
iwtion that IS available to plants. The elements added in decayedmanure arc quickly available to the plant, while much of that foundm the soil IS not. And in a.Mition. decaying organic manures not onlyimprove the physical conditions of the soil, les.en its ten.lenev to
blow, and improve its moisture holding power, but also liberate ormake available other more or less insohible plant food elements.

The use of manure at Saskatoon has increased the yield of every
crop, even on rich land. It in,.nase,l the yield of wheat six bushels,
the yield of alfalfa 20f) pounds, the yield of potatoes ,33 bushels the
yield of roots 1,800 ponnds and the yield of cni 4.000 ponnds in I'or,
and in 1916 equally large increases Avere secured.

If a system of perniaiK iit agrienltt.re is t,. be established on our
Western prairies, and our fntnre welfare dep.nds upon its establish-

ir"i' JT-."""i
"""^

""^.V"'
"'" '"'^'""''^ '>'^"" ^"'^ f'-*'-- We cannot waste

the fertility of our soil and .till have it. Today we are selling our soil
fertility at the rate of 2.T cents per bnshel of wheat. We individually
cap afford to do that for some ti,,,,.. bur the state cannot aflFord to per-
mit us to do It indefinitely.

^

IN COXCLrSION.

Tillage, the choice of suitable crops and suitable cultural practices
wiJi enable us to develop the resources of our soil. Business methods
and m some places a rotation of crops and the introduction of live
stock will enable us to proluce erojKs more profitably, but onlv th^
use of legume crops, the i>ractiee of a crop rotation and the return to
the soil of some of the jdant foo<l we remove in crops and in fallowing
will enable us to build up a permanent agriculture, and a permanent
agriculture is absolutely essential to the future well-beinir of the state.

In the final analysis otir ultimate success as a nation depends not
only upon our ability to produce profitable crops now, but upon our
ability to keep on producinsr profitable crops.




